ABSTRACT. Ruins of structures in Arctic Quebec and Labrador were investigated, all apparently less than 1,500 years old and abandoned by their Eskimo inhabitants more than 150 years ago. Similar-sized rectangular foundations at two sites near former sea level probably belong to the Thule culture. That their occupants were in contact with Europeans at one time is suggested by the shapes of the foundations and the presence of carved and nailed artefacts. From radiocarbon dating of fossilized animal bones, it is concluded that some of the structures were occupied during a mild period 600-700 years ago. Climate and vegetation of that period were reconstructed from pollen analysis and fossil remains. 
INTRODUCTION
Archaeological sites apparently less than 1,500 years old, and lacking artefacts, have been largely ignored by archaeologists working in Ungava and Labrador. Structures along the Labrador coast were cursorily examined by Mathiassen (1928) and Gathorne-Hardy (1922 ,1932 , but the most detailedreports available on them are those of Wenner (1947) and Tanner (1941) for Sculpin Island. Unfortunately, radiocarbon dating was not known at the time this work was carried out, so that no 1Beacon View, Ellonby, Skelton, Penrith, Cumbria CA11 9SJ, England. definite conclusions about the date and origin of the ruins could be reached. Lee (1967a Lee ( , by 1968 Lee ( , 1969 and Plumet (1969) examined structures at Fort Chimo, Payne Bay and other sites in Ungava, but Lee's conclusions concerning their age and Norse origin were based on only meagre evidence. What is needed is conclusiv proof from radiocarbon-dated Norse artefacts and skeletons, but none to my knowledge has yet been found. In the absence of such positive evidence, therefore, one has to turn to other methods of interpreting the ruins; and it therefore seems pertinent for me, as an ecologist, to present evidence of the climate and vegetation likely to have existed when the settlements were established.
During geomorphological field work in Ungava in the summers of 1961, 1962 and 1965 , I examined several previously unrecorded archaeological sites, while in 1971 I investigated a site on Sculpin Island, North Labrador, first reported by Tanner (1941) , and collected samples from it for radiocarbon dating. The locations of these sites are indicated on The three groups of foundations are indicated in Fig. 2 . These include what Lee (1967b) called the Thurston site and the A. L. Penhale site. I first saw part of Group 3 foundations in 1962. At the suggestion of W. E. Taylor, Jr. of the National Museum of Canada, I examined the three groups of foundations in 1965 with S. Phillips (now Dr. Hicks) and A. Fincham, members of the Leeds University Arctic Ungava Expedition which I was leading. Groups 1 and 2 were known from the air to bush pilots who regarded them as being of Dorset cultural origin. Taylor (personal communication, 1964) stated that he examined the site in 1958 and tested several areas while 1ooki.ng for a kitchen midden, but was unable to find one, or 
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any Eskimo artefact. The considerable development of lichen on the rocks of the stone structures indicated, in his view, that the ruins were old. It would appear, however, that he never saw the beehive structure in which I found artefacts (see below), nor examined the site in detail. It is likely, therefore, that the following account constitutes the first detailed report on the three Deception Bay sites. I have made brief reference to them earlier (Matthews 1967), but only on account of their geomorphological significance. Lee (1967b) briefly described the sites, following a cursory examination of them in 1965.
As no member of my 1965 team was a trained archaeologist, the work in that year took the form of a descriptive survey. Only a few trial holes were dug in the soil outside the stone structures near those already dug by an unknown person (probably W. E. Taylor, Jr.) . A map was prepared with the aid of a theodolite to show the relative position of each structure and its relationship to the general topography. In Fig. 3 is indicated the distribution of the Group 1 and Group 2 structures. Measurements and photographs were taken of each structure. Many cracked animal bones were collected from crevices in the ruins, identified by Judith King of the Department of Zoology of the British Museum in 1966 (Appendix 1) and radiocarbon-dated in Japan. My extensive surveys in 1961, 1962 and 1965 did not reveal other archaeological sites with pentagonal and rectangular foundations between Deception Bay and Cape Wolstenholme.
Regional setting
Deception Bay is at the northern tip of the Labrador-Ungava peninsula within a tundra zone having continuous permafrost. Snow persists throughout the year, but only in patches, as winter snowfall is low. The nearest Eskimo village is Sugluk, (Maycock and Matthews 1966) . The stone structures are situated 0.6 km inland on northwest-southeasttrending granite-gneiss rock drumlins about 30 metres above sea level, west of the lagoon area, at the confluence of the river flowing out of Lac Duquet and Rivibre DCception (74' 3 1' W, 62" 06' N). The lowest structure is about four metres above present-day sea level. The outlet stream is too shallow, even during spring thaw, to permit of travel by kayak from the ruins to the open sea. Fossiliferous marine deposits occur, however, along the sides of the U-shaped valley of Lac Duquet, a rock-gouged basin (30 metres deep at least) and up to 100 metres above present sea level. The deposits serve to indicate that it was once a fiord extension of Deception Bay. The radiocarbon-dated shells (Matthews 1967) from the highest fossiliferous marine deposits in the small valley of Rivibre-aux-Roches at the head of Lac Duquet provide proof that it became a fiord extension of Deception Bay at least 6,760 +-140 years ago (National Physical Laboratory, England, no. 82). The land uplift curve for the region (Matthews 1967) indicates that glacio-isostatic uplift and siltation caused the Lac Duquet valley to become separated from the sea less than 500 years ago.
Archaeological remains
Group 1 This consists of eight oval or circular stone house structures up to three metres in diameter -a few with collapsed tunnel-like entrances. They are situated on the crest of the rock drumlin at an elevation of 30 metres in an area strewn with angular and sub-angular granite-gneiss boulders. A few of the foundations have more than one oval or circular chamber. In front of structure no. 18 are two lichen-.I' encrusted one-metre-tall stone pillars 1.5 metres apart (Fig. 4) which were possibly . used to support a kayak. There are also a number of fox traps like those described , , e
by Lee (l967b) . Structure no. 23 (Fig. 5 ) has internal dimensions 2.5 m x 3.0 m. and is more oval in shape than are structures of Group 2. The walls are of partlyhewn stones; in the eastern wall is a tunnel-like section with a stone floor and part of the roof still in position. On the floor were found the disintegrating bones of a human skeleton partly covered with lichen. Because the skull was missing, it was not possible to determine whether it was European or Eskimo (see Appendix 2).
All mm-moved stones were found covered with lichen. A considerable age is indicated by the large size of the thalli of Rhizocurpon geographicurn. Because the thalli merged with one another, and because it is not known if they existed on the stones before they were used by man for the dwellings, they cannot be used for the purposes of accurate dating.
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Group 2 This is a cluster of seven pentagonal-, square-and rectangular-shaped stone foundations and three rocky heaps containing animal bones, possibly former meat caches, in a depression trending down the hillside of the same rock drumlin as the man-positioned stones and in caches. Bones from structure no.
10 have been dated to 620 I+ 80 years ago (Gakushuin University, Japan, laboratory no. 1,036). The cracked animal bones were found pushed into the "house" wall crevices for some unknown reason, possibly to stop draughts. They consist of walrus (Odobenus rosmarus), caribou (Rangifer sp.), polar bear (Ursus maritimus), arctic hare (Lepus arcticus) and a species of deer or elk -probably Cervus canadensis, the wapiti (see below and Appendix 1). A jaw of a polar bear was found in a cache north of structure no. 7, though it was so encrusted with lichens as to be hardly distinguishable from the rocks. In another cache (near structure no.
14) all the bones were of caribou.
Charcoal from soil at a depth of 20-30 cm above &e-blackened bedrock on the outside of structure no. 6 at nine metres above Lac Duquet yielded a radiocarbon age of 330 -L 100 years ago (Yale University, laboratory no. 1717). Though this is probably on the young side because of slight contamination by modern organic acids, it suggests that the site was occupied until at least 1600 A.D. The radiocarbon-dated bones of caribou and arctic hare from structure no. 10 are probably nearer the age of the original 'settlement'. It must, however, be borne in mind that radiocarbon dates on bone from Arctic regions might err slightly on the old side (personal communication, Dr. K. Kigoshi, Gakushuin University, Japan). Hence the dates suggest that the site was occupied continuously or intermittently 400-600 years ago.
Group 3
This occurs on another rock drumlin one kilometre to the north of Groups 1 and 2. I k s t saw the site in 1962, and from the Occurrence of artefacts within the stone structures it is obvious that it had never been disturbed by modern Europeans since last it was used. This site was not mapped. The rock drumlin was once a rocky island, as it is surrounded by fossiliferous marine deposits nearly to its top, at about 30 metres above sea level. Two beehive-shaped structures were found in a state of almost perfect preservation, and about 13 circular mounds two metres in diameter which were possibly the collapsed forms of similar structures. The best-preserved beehive structure (Fig. 7) is 2 metres high and 1.8 metres in diameter at the base, with a low, square entrance 45 cm x 60 cm, and a similarsized opening at the top. Other structures resembling coffins are possibly fall traps as they fit the description of such given by Low (1906) . Between the circular mounds are collapsed tunnel-like structures.
In the area between Group 3 and Groups 1 and 2 are a few circular structures and possible caches.
On the floor of the beehive structure just referred to were two artefacts, each consisting of two pieces of planed wood 45 cm x 3 cm x 2 cm nailed together, with about eight green-dyed feathers between. These were partly buried in a litter, 3-5 cm deep, of moss remains, faeces and bones, while outside the structure was a disintegrating walrus skull. The oldest Sugluk Eskimo knew nothing about the ruins when asked in 1962. All he could suggest was that they may have been fall traps, with the wood-and-feather artefact being placed in winter across the rectangular opening on the roof to retain snow and to hold bait. Alternatively, they could have been food stores or even igloo-like shelters. The structures must be at least 100 years old. The amount of lichen encrustation of the ruins is not as great as with those of the other two groups.
Discussion Culture
Although the beehive-shaped structures at Deception Bay have stone roofs, the rest of the ruins do not. It seems likely that the roofing of the latter was of another substance, probably skin. Alternatively, the existence of collapsed tunnel-like entrances to the oval structures could indicate that in the winter months the Group 1 structures were formed both of stones and snow blocks. This could explain the absence of buried skins and wooden or bone roof supports. The arrangement of atones inside the main foundations does not indicate a collapsed stone roof. Certainly the stone structures, especially the pentagonal, are more substantial than the normal Thule tent ring seen on the tundra. Drawings of skin tents in Ungava by Low (1898), however, show that in the nineteenth century some skin tents had fairly substantial stone walls. Another possibility is that either or both of the groups of structures were roofed with turf. The very thin soil around, and in the ruins of, Group 1 structures does not lend s u p w to this hypothesis. The Group 2 ruins have, however, up to 30 cm of soil wi d large amounts of organic matter which may have once been roof turfs; but one would expect also to find remains of bone or wooden roof supports, unless all this material was removed by later bands of Eskimos.
The absence of artefacts in Groups 1 and 2 may be significant. Chert-like artefacts were found nearby, but it is not certain if they are associated with the stone structures or belong to an older culture.
There are three possible explanations for the existence of the three groups 1. They were all built by Eskimos of the early Thule culture, the three sites being built at different periods; 2. The three sites were built and occupied by peoples of different cultures at different times: Eskimos of Late Dorset or Thule culture, Norsemen from the Greenland colonies, or Indians (pentagonal structures); of ruins:
3. The three sites were built by peoples of different cultures at the same time.
Of the three hypotheses, the first seems most likely. No definite Norse or Indian
In support of the Norse hypothesis could be cited that: 1. Nailed and planed wooden objects exist in the beehive structures; 2. The pentagonal structures are similar in shape to, but smaller than, those of Norse ruins in the Isle of Man (British Isles) which used to be roofed with wooden struts and turfs; 3.' The radiocarbon date of 1330 A.D. on cracked animal bones, pushed into crevices, fits in with the date of the abandonment of a Norse colony in western Greenland.
artefacts were found.
The absence, however, of objects of definite European type associated with the pentagonal structures gives this hypothesis very slim support. Nor do Indian artefacts occur. For this reason it seems probable that the structures were built by ancestors of the present-day Eskimos, but at different times in the evolution of their culture. The pentagonal ruins may have been built by Eskimos who had been in contact with the Norsemen in Greenland. The site seems to have been occupied to at least 1600 A.D., as is indicated by the age of charcoal from the site. The oval structures (Group 1) are probably the oldest, and the beehive structures (Group 3) the youngest. That Group 3 is younger is suggested by the good state of preservation of the nailed wood-and-feather objects and the smaller size of lichens on the stones. Also it is doubtful if the two remaining complete structures would have remained intact for over 500 years.
It is interesting to note that in 1884 Robert Bell (1885) found similar ruined rectangular and beehive structures on Nottingham Island. He thought then that the beehive structures must be at least 100 years old and that they had been "adapted for storing meat or as hiding places or 'stands' from which to kill game". He also found many shapeless heaps of stones, as at Deception Bay, and low rectangular walls built on the rocks facing Hudson Strait.
One puzzling aspect of the Group 2 site is the number of cracked animal bones found in the foundations and bones in caches. The latter could indicate either that originally the caches were full of meat which was left when the settlement was abandoned, and the flesh has since disintegrated; or else that the inhabitants were extremely tidy, and buried their rubbish in the only way possible on a rocky hill and in an area of permafrost.
Climate and general environment about 600 years ago
A clue to the climate existing at the time the pentagonal structures were occupied about 600 years ago is provided by fossil peat and the occurrence of bones of elk (Cervus spp.). The elk was probably the wapiti (Cervus canadensis), which is no longer to be found in the Labrador-Ungava peninsula. At present it ranges over the Prairie Provinces and British Columbia, and small areas of Ontario. It is not usually regarded as an inhabitant of the tundra regions. About 600 years ago, it probably ranged much more widely than at present. The specimen in the archaeological site may well have been taken by a hunting party which moved south into the forest at a time when the mildness of the climate allowed the deer to penetrate much further north than at present. Records of woodland animals moving north to the Sugluk-Deception Bay area during periods of climatic amelioration in the twenties and thirties of the present century are to be found in the unpublished diaries of Hudson's Bay Company factors at Wolstenholme and Sugluk. For example, lynx were caught raiding fox traps in 1918 to the consternation of the Eskimos who had not seen them before.
In the valley of Rivikre Saule (74O 06' W, 61 O 47' N), at the south end of Lac FranCoise-Malherbe 28 km to the south-southeast of Deception Bay, fossil peat from a depth of 30 cm contains branches of tree willow (either Salix planifolia or Salix aluxensis) dated to 525 f 100 years ago (National Physical Laboratory, no. 59). This fact suggests that the climate was similar to, or better than, that of the first half of this century when conditions permitted the initial growth of tree willows in a few sheltered canyons, 460 metres deep, near Deception Bay and Sugluk Inlet. The dated peat from immediately above the ice of an ice-cored peat mound yielded pollen of large amounts of spores of ferns and Lycopodium, most of which is L. annotinum. The latter may also be indicative of the close proximity of thicket communities at the time of its growth. It appears that a willow thicket, similar to one of the present time, existed in the Rivikre Saule valley some 500 to 600 years ago. In the valley of the nearby Rivikre Croix (74' 09' W, 61 O 46' N), fragments of alder wood exist in buried peat 90 cm below the surface of a river terrace. These may be of similar age to the dated peat.
Sphagnum peat grew and bore fruit at the south end of Sugluk Inlet about fulva bangsi) . At the present time northernmost Ungava is on the line of flight of geese migrating to and from B f f i Island.
If this settlement of over 15 oval and pentagonal structures was built at the same time and occupied over a long period, then a relatively large Eskimo community may have lived at the south end of Deception Bay at about the time of the Ewopean discovery of America, as compared with the scattered communities which were seen in northern Ungava by Low
(1 898). Such a large community could have existed only if land animals, such as caribou, were plentiful, a situation which is most likely to have existed during a period of climatic amelioration.
VALLON-DES-RUINES SITE
Above the narrow entrance to an unnamed valley west of Cape Gobin that 
Regional setting
The spectacular steep-sided valley ig a former fiord raised above the sea by isostatic uplift of the land. It is separatad from the adjacent fiord (Fiord Refuge) to the west by a narrow arete 450 metres high. It is terminated in the south by a 300-metre-high cliff down which a waterfall tumbles from the 450-metre plateau. The floor of the valley is occupied by two elongated lakes at 17 metres and 93 metres above sea level which are the sites of former ice-gouged basins dammed by rock bars and glacial moraines. The northern end of the valley and the 17-metre lake are separated from the sea by a granite-gneiss wave-cut platform covered with boulders and at an average elevation of 25 metres above sea level. The ruins are on its gently sloping (less than 3") landward side and therefore at an elevation similar to the Group 1 site at Deception Bay. They cover an area of about 0.25 k m 2 between the lake at 17 metres and the top of the rock bar (Fig. 8) .
Archaeological remains
The oval and circular stone structures, approximately 30 in number, are similar to those of Group 1 at Deception Bay, being up to four metres in diameter, with stone walls up to 0.7 metres high. The man-moved stones encrusted with lichen are up to one metre long, mostly glacial erratics of granite-gneiss, but some appear to have been roughly shaped by man. No artefacts were found at the site.
Discussion
The wave-cut platform on which the ruins partly occur can be correlated with the Lower Tunit Beach deposits (see Matthews 1967) at 20 metres above sea level, but it is doubtful if the settlement existed at the time of formation of the strandline about 5,500 years ago or the Dorset Culture site on Sugluk Island dated tentatively by Taylor (1957) as 2,000 to 2,500 years old.
At the present time the raised fiord is an extremely inhospitable place with no bushes for fuel and with violent winds channelled down the valley making landing and launching of boats from the exposed rock platform into Hudson Strait diflicult. The site when occupied by man must have had a more favourable climate in summer than at the present time, and the sea must have been at a higher level relative to the land to allow use of kayaks. Presence of bones and teeth, not covered with lichens, of narwhale (Monodon monoceros), walrus (Odobenus rosmarus), polar bear (Ursus maritimus) and white whale (Delphinapterus leucas) on a nearby sheltered beach indicates 'that these animals were once common in the area and could have provided much food for the Eskimo.
THE SCULPIN ISLAND SITE
The site was examined in 1939, and described in detail by Tanner (1941) and Wenner (1947) . Tanner shows diagrams and photographs of the ruins and carved wood artefacts. Wenner (1947) analysed the pollen in peat from within one of the structures. In 1971, I visited the site for one day collecting samples of wood, bone and basal peat from inside the stone structures for radiocarbon dating to try and determine the date of their occupation. Samples of whale vertebrae partly buried in gravel and overgrown with plants were collected from skeletons 300 metres north of the ruins and one metre above sea level. A whale vertebra resting on the walls of one structure was probably left by the 1939 expedition. The buried whale bones were later found to be. too disintegrated and contaminated with modern roots and organic acids to be dated.
Regional setting
Sculpin Island (56" 48'N, 61 O 16'W) lies off the east coast of South Aulatsivik Island. It is in an extremely inhospitable area with, in August 1971, icebergs stranded off-shore. Its vegetation is sparse, consisting mainly of grasses, sedges, and a few prostrate dwarf willow (Sulix spp.) and dwarf birch (Betula glundulosu) bushes, none taller than one metre. Inland, in sheltered canyons away from the influence of the cold Labrador current, there is one of the tallest and most luxuriant forests in the whole of,the Labrador-Ungava Peninsula, with spruce trees up to 22 metres, and paper birch (Betula papyriferu) up to 12 metres tall (Matthews 1972) , and fruits such as raspberry (Rubus idaeus), squashberry (Viburnum edule) and skunkcurrant (Ribes glandulosum).
Archaeological remains
There are two groups of stone foundations situated about one metre above present-day sea level. On cobbly raised storm beaches on the western side of the island are rectangular, pentagonal and elliptical dwellings. Further east, on a
9
'P metres gravelly sand beach, are Eskimo tent rings covered with lichens and other vegetation. Scattered on the exposed bedrock behind the ruins are more modernlooking stone wall 'windbreaks', little covered with lichens. The average dimensions of the largest rectangular structures are 2.1 m x 4.5 m (see Figs. 9 and 10). The interior has a dividing arrangement of stones, and one structure has a porch-like projection. All the stones have lichens growing on them, but there are very few on one of the best preserved walls which is nearly 0.6 metres high. Inside the rectangular structure with a "porch" there is 15 cm of gravelly peat covered with tundra vegetation, mainly Empetrum and dwarf willow. Within the crevices of a few of the structures are small pieces of animal bone and wood.
A sample of basal organic soil resting on the floor of the best preserved rectangular structure with "porch" was dated to 105 & 75 years ago (Japan Isotopes Corporation, laboratory no. 1,559). This errs on the young side as there was slight contamination by modern minute roots and organic acids. The pieces of bone and wood from the crevices were too small and contaminated with modern organic acids to be radiocarbon dated.
Discussion
It is apparent that the site has been disturbed by Eskimos or Europeans since its abandonment. The existence of only a few lichens on the tallest wall of the rectangular foundation with "porch" may suggest that it was rebuilt for some unknown reason. The overall general impression of the age of the structures is that they are younger than the foundations at Deception Bay where every stone and bone is heavily encrusted with lichens. This is possibly borne out by the radiocarbon date on organic soil from inside the dwelling. The presence of almost complete skeletons of whales nearby suggests that this mammal may have made an important contribution to the economy of the Sculpin people typical of the Thule cultulle. It is surprising that few other bones of land and sea animals were found. A hundred and fifty years ago, caribou (Rangifer sp.), black bear (Euarctos americanus), porcupine (Erethizon dorsatum), seal (Phoca spp.), Labrador duck (Camptorhynchus 2abradorius)"now extinct everywhere-eiderduck (Somateria -now extinct -and other species of animals would have been abundant.
Wenner (1947) stated that the "minor discoveries of material showing signs of human workmanship . . . prove the settlement was Eskimo", but that the shape of the foundations was influenced by Europeans. He examined the pollen content in the humose soil which continued under the foundations. Pollen mostly occurred in the lowest part. It decreased towards the surface, while the amount of animal hair increased. In the undecomposed Empetrum layer there were no hairs. Wenner suggests that the hair came from skins laid on the floor of the cabins; but equally they could have come from caribou skins used as roof covering. As neither the Moravians nor the Eskimos knew who had built the structures, they must be at least 150 years old. It is surprising that the Moravians do not have a record of such a settlement, if it was occupied after they moved into the Nain areain 1771.
CONCLUSIONS
It would appear that all the ruins described at Deception Bay and Sculpin Island were built less than 1,500 years ago, and abandoned more than 150 years ago. The pentagonal and rectangular ruins at both sites are similar in size and shape, although those at Sculpin Island are more rectangular, perhaps because the Deception Bay pentagonal ruins were built on a boulder-strewn slope, whereas those at Sculpin Island are on a cobbly, flatter storm beach. They both also occur near the former sea level. At Deception Bay this was about 10 metres above present sea level, while at Sculpin Island it was only 0.6-1.0 metres above. This difference may reflect the different rates of isostatic rise of the land, if the ruins are of similar age. At Deception Bay the land is continuing to rise (Matthews 1967), but in the Nain area of Labrador uplift appears to have ceased. Alternatively, the difference in height above sea level could indicate that the sites are of different age. If they are of the same culture, it is doubtful if this was Norse; it is more likely that the ruins were built at some point in time by Eskimos who had been in contact with Europeans -ones from the Norse Greenland colonies, Basque fishermen or later visitors -as there were nailed and planed wood-andfeather artefacts, and divided rooms built partly of hewn stone at Deception Bay, and at Sculpin Island there was planed and chiselled wood. Moreover, at both sites the pentagonal foundations and room divisions are reminiscent of European influence. Other features are dissimilar; namely, the oval ruins (Group 1) above the pentagonal ones (Group 2) at Deception Bay; the beehive-shaped "foxtraps"; the occurrence of numerous cracked animal bones in crevices of the pentagonal ruins at Deception Bay. The existence of whale vertebrae (probably of the sperm whale) suggests that whale formed an important part of the diet of the Sculpin Island people as in the Thule culture (see McGhee 1974) compared with caribou, walrus, polar bear and arctic hare of the "Deception Bay culture" (indicated by the Group 2 foundations).
The similar oval and circular structures at Deception Bay (Group 1) and those of Vallon-des-Ruines may be older than the rectangular and pentagonal structures as they exist at a higher elevation, and could have been occupied by Eskimos of a late Dorset culture when the sea was up to 15 metres above its present level. The beehive structures (Group 3) at Deception Bay are probably less than 300 years old.
Despite the rejection of the idea that Deception Bay pentagonal and rectangular buildings were built by Norsemen, it is interesting to speculate on who, 600 years ago, occupied divided rectangular buildings and who cracked animal bones, presumably to extract the marrow.
